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Health Risk and Exposure Assessment
Second Draft - 2014

In February of 2014, EPA released its second draft Health Risk and Exposure
Assessment for Ozone for public comment closing on March 24t 2014. At the same
time, the second draft Welfare Risk and Exposure Assessment and second draft Policy
Assessment were released for public comment with the same closing date, allowing
stakeholders 36 working days to review the three substantial documents and all
associated appendices. This is simply impracticable and suggests that EPA is not
interested in receiving meaningful and complete comments. If EPA genuinely wishes to
receive the most useful input, advanced notice of some sort should be given to
stakeholders paired with a reasonable timeframe for preparing comments. Nevertheless,
in the time allowed, TCEQ has prepared the following comments on the second draft
Health Risk and Exposure Assessment (HREA).

General Comments

The TCEQ agrees with EPA that the NAAQS for ozone should protect public health. We
would like to emphasize that modeling presented in the HREA indicates a lower
standard may result in additional premature mortality for some areas of the country,
including Houston (figures 7B-2 and 7B-4).

In addition, we would like to emphasize that when considering alternative O standards,
the lower end of the proposed range is not well-supported. In fact, EPA states that at
lower concentrations “...the likelihood and magnitude of a response becomes
increasingly uncertain...” (PA p3-1) and elsewhere that the “...the relative importance of
background O3 would increase ...with a lower level of the O; NAAQS” (PA p2-27).

EPA has not made the case that a lower standard will improve public health and TCEQ
urges EPA to retain the current standard.

A true weight of evidence is lacking.

It is not clear how EPA has applied its weight of evidence framework to integrate results
from human clinical studies, epidemiological studies, and animal studies. Throughout
the draft document, studies are described as “positive” without indicating whether the
results were statistically significant, biologically plausible or clinically meaningful, or
consistent with other studies. For example, it is not clear how newer studies (Smith et
al. 2009, Zanobetti and Schwartz 2008, and Jerrett et al. 2009) were weighed against
other studies that reported “small associations or no associations” between ozone and
mortality. In its consideration of Weight of Evidence, it is not clear how EPA evaluated



consistency across studies or whether evidence evaluated across realms was ultimately
considered.

A rigorous weight of evidence evaluation should be conducted, rather than giving
positive results more weight than null results simply because they are positive. Based on
EPA’s incomplete evaluation of the evidence, it is not clear that there are causal
relationships for health effects at ozone exposures below the current standard. The
TCEQ urges EPA to use a rigorous weight of evidence as recommended by the National
Academy of Sciences (NAS), and believes that EPA should not make policy judgments
without assessing all of the available evidence.

The selection of endpoints is inappropriate in some cases.

» «

The draft HREA uses endpoints previously determined to have “Suggestive,” “Likely
Causal” as well as “Causal” relationships with ozone exposure. TCEQ believes only
endpoints with sufficient evidence to indicate a causal association should be used in
setting a NAAQS. Therefore, only respiratory endpoints that can be demonstrated to be
caused by short-term exposure to ozone should be used. It is especially problematic to
use mortality supposedly related to long-term exposure to ozone as this was categorized
as merely “Suggestive” in ISA and lacks adequate evidence from scientific literature to
be utilized in setting a standard.

In the 2013 ISA, EPA stated that the epidemiology evidence for cardiovascular
endpoints is inconsistent and lacks coherence across realms of evidence. In addition,
Goodman et al. (2014) rigorously evaluated the studies reviewed by EPA as well as
additional available literature. The authors utilized a systematic weight of evidence
approach and determined that the available studies reported mixed results with
positive, null and negative associations being reported. These results indicate that there
is not adequate evidence of a causal relationship and therefore cardiovascular endpoints
should not be included in the PA.

The TCEQ urges EPA to only use causal endpoints and to select endpoints that have
clear biological plausibility and clinical significance.

The evidence for ozone-caused new-onset asthma is insufficient.

Throughout the draft HREA, EPA indicates its belief that ozone causes asthma. In fact,
CASAC has repeatedly indicated that the limited evidence on new-onset asthma should
not contribute greatly to the consideration of the strength of evidence for respiratory-
related effects. In addition, the draft HREA states that “[i]n the case of respiratory
symptoms, the evidence is most consistently supportive of the relationship between short-
term ambient O3 metrics and respiratory symptoms and asthma medication use in children
with asthma...” However, it is not clear that the findings of two multi-city studies,
Schildcrout et al. (2006) and O’Connor et al. (2008) have been considered. In fact, it is
more accurate to say that the evidence for this endpoint is mixed.

Lung function decrements are not likely to be adverse.



The EPA has selected hypothetical lung function decrements over specific cutoff values
(=10%, 15%, or 20%) in one year. However, this approach overstates the significance of
individual responses, which are highly variable. Moreover, determining the percent or
number of individuals that experience at least one hypothetical FEV, decrement over a
particular cutoff likely overestimates the significance of individual responses,
particularly at lower ozone exposure levels because of the individual variability of FEV;
when measured by spirometry. Indeed, Pellegrino et al. 2005 noted that FEV,
decrements can vary by as much as 5% in healthy adults within a single day and by 15%
or more from year to year. Moreover, this same study noted that changes in FEV1
correlate “poorly with symptoms and may not, by itself, accurately predict clinical
severity or prognosis for individual patients.” In addition, because the selected model
estimates individuals with at least one hypothetical lung function decrement over each
of the cutoffs, it is possible that many of the selected individuals have only a single
occurrence of effect which is of questionable clinical significance.

The draft HREA does not accurately reflect the available data addressing the selected
lung function endpoint of FEV; decrements. The low concentration studies by Adams et
al. (2002 and 2006), Schelegle et al. (2009), and Kim et al. (2011) all indicate a
threshold below 70 ppb at which there are no statistically significant adverse effects
associated with ozone. EPA should explain its rationale for modeling risks below 70 ppb
ozone levels when controlled human exposure studies do not indicate effects at these
exposure levels.

In the HREA, EPA describes the exercise patterns in the clinical studies examining lung
function as “moderate” when individuals exercised 50 minutes of each hour for a
prolonged period of 6.6 hours. However, as noted in Folinsbee et al. 1988 and
McDonnell et al. 1991, this simulates work performed during a day of heavy manual
labor in outdoor workers. In fact, exercise at this level for 6 to 8 hours should be
considered as “heavy” or “strenuous” instead. We would like to point out that CASAC
commented on this in the first draft HREA, saying the clinical studies cited by EPA used
“...unrealistic elevated minute ventilations” and that “overall ventilations are = mean
ventilations that might be encountered during a day of heavy severe manual labor and
represents the higher end of ventilations that might be encountered in the normal
population for this prolonged period (6.6 h).”

Finally, EPA has focused much of its attention on small hypothetical changes in FEV:.
Other endpoints, such as respiratory symptoms, are generally required to determine if
an individual is truly experiencing an adverse effect. In fact, the American Thoracic
Society (2000) guidelines for identifying adverse effects link pulmonary changes with
respiratory symptoms. Thus, while FEV; may be a useful and sensitive biomarker, taken
alone, it likely overestimates the number of individuals experiencing adverse effects. In
addition, these lung function decrements would be transient, reversible, would not
interfere with normal activity and would not result in permanent injury or respiratory
dysfunction (Goodman et al. 2013). :

The TCEQ urges EPA to only use causal endpoints and to select endpoints that have
clear biological plausibility and clinical significance. Moreover, the available data
indicate that adverse respiratory effects do not occur at ozone concentrations below the
current NAAQS.



Mortality analysis in the draft HREA is especially problematic.

EPA estimates short-term mortality impacts based on Zanobetti and Schwartz (2008)
and Smith et al. (2009). However, the Concentration Response Functions (CRFs) vary
from negative to positive for the same city, depending on which study is selected, ozone
averaging time, model specifications, and ozone season. In fact, many of these estimates
are indistinguishable from zero. It is not clear how these issues were considered by EPA
or how the various choices of CRFs were weighed. In addition, these studies also
indicate the confounding effects of co-pollutants such as PM and sulfate, which were not
adequately considered by EPA as single pollutant CRFs were utilized in the core
analysis.

The TCEQ would like to emphasize that important information presented in the
appendix for Chapter 7 is not adequately communicated in the main text of the draft
HREA. Namely, that for a number of cities, the sensitivity analysis indicates that upon
inclusion of PMy, in a co-pollutant model, virtually all of the risk estimates for short-
term mortality become non-significant. In addition, use of an alternate CRF from the
Zanobetti and Schwartz (2008) paper results in similar findings of largely non-
significant ozone-attributable mortality.

In the draft HREA, Figure 7-2 presents heat maps for short-term ozone-attributable
mortality. It is unclear how 149 ozone-attributable deaths occur at 40-45 ppb while no
deaths are due to levels >65 ppb or that there is no discernable pattern for
increased/decreased risk depending on concentration. This appears to be an artifact of
assuming a linear, no-threshold relationship between mortality and ozone that leads to
nonsensical results.

EPA also estimates long term mortality impacts based on Jerrett 2009. We would like to
point out that long-term mortality was not listed on page 7-17 and 18 under ozone
attributable effects nor is it listed as a causal endpoint in ISA. The use of this study is
concerning, as other studies of this cohort reported no associations between long-term
ozone exposure and cardiopulmonary mortality that are robust to adjustment for co-
pollutants (e.g., Krewski et al. 2000; Pope et al. 2002). In addition, other long-term
studies of ozone-related respiratory or cardiopulmonary mortality did not report
positive associations (Goodman 2013; Dockery et al. 1993; Beeson et al. 1998; Abbey et
al. 1999; Chen et al. 2005; Miller et al. 2007; Lipfert et al. 2000 for mean Os; Lipfert et
al. 2006; Wang et al. 2009; Jerrett et al. 2005). Moreover, it is inappropriate to
combine data across cities for a national risk estimate, given the known geographic
heterogeneity of these estimates (Goodman 2013; Smith et al. 2009). Finally, data
relating to potential confounders was collected in 1982-1983 for the ACS study but
never updated. For these reasons, the national risk estimate reported by Jerrett et al.
(2009) should not be extrapolated throughout the U.S.

National estimates for mortality in the presence of substantial regional heterogeneity in
effects estimates are especially problematic. Indeed Smith et al. 2009 state “...quoting a
single value as a national average is misleading if there is substantial heterogeneity.”
They continue “...the heterogeneity and sensitivity of ozone effect estimates to a variety
of covariates leaves open the issue of whether or not ozone is causally related to



mortality. Consequently the question arises whether any particular ozone-mortality
effect estimate can reliably be used to predict mortality reductions that would ensue
from specific ozone reductions.”

We read with interest the statement by EPA on page 7-69 that mortality risk is generally
not responsive to alternate standards. In other words, the proposed standards would not
be expected to have a significant impact on mortality risk. It would then follow that EPA
anticipates that there will be no appreciable benefits expected from the proposed
alternative standards for this endpoint.

The TCEQ agrees with EPA that lowering the ozone standard will not result in
appreciable health benefits.

The classification of “at risk” groups is not adequately supported.

EPA extrapolated data from 18 to 35 year old volunteers to younger age groups and
support this decision by saying that change in lung function in children is similar to
adults. It is therefore unclear how this observation supports classifying children as an
“at risk” group.

EPA has classified asthmatics as an “at risk” group despite previous advice from CASAC
indicating that the evidence suggesting asthmatics are more sensitive than non-
asthmatics is weak. Epidemiology studies cited by EPA in the ozone ISA are
inconsistent, with some studies reporting statistically significant effects in asthmatics
(Escamilla-Nunez et al. 2008, Alexeeff et al. 2007, Thaller et al. 2008, Lewis et al.
2005) and others reporting no difference (Barraza-Villarreal et al. 2008, Berhane et al.
2011, Khatri et al. 2009, Hernandez-Cadena et al. 2009, Liu et al. 2009). In addition,
human controlled exposure studies have reported inconsistent results in asthmatics,
with only mild, transient, and reversible effects being observed. Based on these
inconsistent findings it is unclear that asthmatics truly constitute an “at risk” group.

There is evidence for effect thresholds that is not utilized in the draft HREA.

There are four controlled exposure studies that have played a key role in the HREA
(Adams et al. 2002, 2006, Schelegle et al. 2009, and Kim et al. 2011). Taken together,
these studies indicate that there are no statistically significant adverse effects associated
with ozone exposure below 70 ppb. Effects that might be expected to occur at these low
levels are not adverse and any decrements in hypothetical lung function in individuals at
this exposure level cannot reliably be attributed to ozone.

EPA incorporates the McDonnell et al. 2012 study in the MSS model described in
Chapter 6. However, we have concerns regarding the interpretation of a threshold from
this study. The authors did indicate a concentration threshold and it is unclear why EPA
chose to incorporate this as a delay in response rather than a concentration threshold
below which effects do not occur. This is especially confusing because EPA also states on
p 7-30 “...clinical studies have suggested the presence of a threshold for respiratory
effects...”



EPA indicates that it does not believe there to be a population threshold for effects of
ozone based on its review of relevant epidemiology. However, there are a number of
factors that limit the ability to detect thresholds in such studies. It has long been
recognized that measurement error can bias results, which tends to flatten and linearize
exposure-response curves in epidemiological studies (Rhomberg et al. 2011). Brauer et
al. (2002) have also evaluated exposure misclassification for ozone where ambient
concentrations are very poor approximations of personal exposure. The authors find
that it is not possible to determine whether or not an effect threshold exists. Therefore,
the conclusion that there is no evidence to support a threshold for ozone exposure and
mortality is not supported, and the evidence from controlled human exposure studies as
well as proposed modes of action should be used to support the existence of a threshold
for purported mortality effects.

CASAC provided EPA with advise that is in agreement with the above comments: “...the
recent paper by McDonnell et al. 2012 clearly establishes the statistical significance of a
threshold model for O3 FEV; responses...the model would also be directly applicable to
functional changes seen in...epidemiology studies.” The commenter continued “[j]ust
because the epidemiology studies are not able to define a threshold for O effects for the
mortality, hospital admissions, and other effects does not mean that a ‘biologically
effective threshold’ does not exist. This issue becomes a statistical one that epidemiology
studies have a difficult time trying to establish. However, most biomedical scientists
would argue that there is a threshold.” The TCEQ agrees with this member of CASAC
and encourages EPA to appropriately incorporate thresholds into their analysis.

Ambient concentrations are not representative of personal exposures.

EPA should explain the limitations of setting standard for ambient air based on clinical
exposures when HREA states that most people spend the majority of their time indoors
(p3-5 and 3-6). In fact the CHAD results presented indicate that the surveyed
individuals spend an average of 4.3 hours per day outdoors but that this estimate is
highly variable and somewhat dated. Notably, EPA focused on individuals spending >2
hours outdoors, but it is not clear what proportion of population fits this assumption.
These limitations are especially important when estimating percent of population
expected to experience hypothetical lung function decrements, which is a key
component of the HREA and anticipated to contribute to the estimated benefits for the
proposed NAAQS.

Similarly, it is unclear how the results of APEX modeling in Chapter 5 were paired with
the information from the DEARS (Meng et al. 2012) and Xue et al. 2004 and Geyh et al.
2000 studies which indicate that daily personal exposure is well below any of the
benchmarks suggested.

EPA considers outdoor workers to be an “at risk” population that may be exposed to
levels of ozone reported at ambient monitors. A study by O’'Neill et al. 2003 reported
that outdoor workers in Mexico City experienced average personal ozone exposures that
were 60% lower than ambient monitor levels. EPA also suggests that children playing
outside for extended periods of time may be exposed to levels of ozone reported at
ambient monitors. In a study by Lee et al. 2004, children in the top 25% of time spent



outdoors experienced personal ozone exposures 80% lower than levels measured at
ambient monitors. This difference between ambient ozone concentrations and personal
exposures is key for interpreting both epidemiological studies as well as clinical
exposure studies. In fact, EPA is aware that there are differences between ambient
concentrations of ozone and personal exposure, but effectively ignores this difference in
the draft HREA when deriving quantitative estimates of risk.

The TCEQ urges EPA to consider personal exposure in setting the ozone standard,
which would lead to the conclusion that the current standard is more than adequately
health—protective.

Risk is calculated below background and lowest measured levels of relevant
studies.

In the draft HREA, EPA acknowledges that there is uncertainty in extrapolating health
risks from ozone exposures that go beyond the ozone levels measured in the relevant
epidemiology. However, EPA presents analysis on “total” risk modeled down to zero,
outside of the range of available data. This is problematic because there is no way to
determine the uncertainty surrounding the risk estimates for the alternative standards
under consideration.

In reviewing the studies cited by EPA in the HREA, associations between ozone and
selected endpoints generally became weaker and not significant at lower ozone levels.
EPA did not incorporate these findings in its risk assessment. Instead, risks were
extrapolated below the LMLs of the selected studies and to zero ozone, even though the
data from the underlying studies did not report effects at low levels of ozone.

Perhaps more importantly, in assigning risk below background levels of ozone, EPA is
suggesting risk below levels that can be potentially modified by implementation of the
ozone NAAQS, as pointed out by CASAC in its review of the first draft HREA. In fact,
one member of CASAC stated “The C-R function which goes down to zero makes little
sense. First of all, such levels are never obtained... Secondly, this zone has little value
since it cannot be influenced by the regulatory process.” This commenter continues
“...we should have a vision of what levels/cut offs are scientifically sound and contribute
to standard setting in a practical way.” A second commenter added “[g]iven the
background levels of Q5 that cannot be controlled by U.S. regulatory actions, this
reviewer endorses applying the C-R function down to the LML and does not support
obtaining risk estimated down to zero.”

Given the uncertainty surrounding risks calculated at low levels of ozone, the TCEQ
urges EPA to assess risk above background ozone levels, as these are the levels that can
potentially be controlled by regulation.

There is substantial regional heterogeneity in effects estimates for ozone.

For mortality attributable long-term exposure to ozone, EPA chose to use the same
concentration-response function from Jerrett et al. 2009 for all 12 urban case study
areas despite mentioning regional heterogeneity many times throughout the draft.
TCEQ would like to emphasize that in light of the substantial regional heterogeneity, it



is unclear how to interpret pooled estimates, particularly given the inconsistencies
across studies. Indeed the authors of the NMMAPS analysis stated that “quoting a single
value as a national average is misleading if there is substantial heterogeneity” (Smith et
al. 2009).

There is substantial evidence for confounding by co-pollutants.

The core analysis presented in the draft HREA includes estimates for single pollutant
models. However, EPA noted in the first draft HREA that confounding by co-pollutants
reduces the effect estimates for ozone. Therefore EPA should acknowledge that risk
estimates may well be overestimated by not using multi-pollutant models. In fact,
CASAC also commented on this point: “[t]o this reviewer, no results should be
presented that have not taken into account PM, 5 at a minimum.” This topic is especially
troubling as the additional analysis presented in Appendix 7 demonstrates that upon
inclusion of PMyo in a co-pollutant model, virtually all of the risk estimates for short-
term mortality become non-significant.

The TCEQ urges EPA to utilize multipollutant models that account for the confounding
effects of co-pollutants and better capture the potential contribution of ozone to health
effects.

The rationale for lower ozone standard is inadequate.

The draft HREA presents hypothetical health effects that are based on one or two 8-
hour theoretical exposures above the various benchmarks. However, the ozone standard
is based on the 4t highest 8-hour exposure averaged over 3 years. It is not clear how
this analysis supports a lower standard that would not necessarily capture a single
exposure over a given benchmark.

The draft HREA presents HDDM results for Houston stating that “seasonal average
values ...remained nearly constant relative to the existing standard when air quality
were [sic] further adjusted to meet the 65 ppb standard.” It is not clear how this
observation supports lowering the NAAQS and what benefit cities such as Houston
would be expected to gain.

The mortality estimates for alternative standards presented by EPA generate
nonsensical results. Net mortality was estimated to increase in cities including Houston
under alternative standards. In addition, it seems highly unlikely that ~75% of risk is
estimated for ozone concentrations <60 ppb, which we would like to emphasize is the
lower bound for the proposed alternative standards. Furthermore, for Houston <1% of
mortality risk is estimated for ozone concentrations >60 ppb based on Figures 7-2 and
7-3. It is therefore unclear that cities such as Houston would be expected to benefit from
the alternative standards proposed.

Based on Table 5-7 it appears that the only significant potential exposures would be to
60 ppb ozone. At this concentration we would expect only mild, reversible, transient
effects on lung function that are of unclear clinical importance. Furthermore, based on
the confidence intervals presented in this table, no significant exposure to 70 or 8o ppb



would be expected even if the current standard were to be retained. Therefore, it is not
clear how this information supports a more stringent NAAQS.

Finally, we read with interest the last line of the HREA: “[m]ortality from short-term
and long-term O3 exposures and respiratory hospitalization risk is not greatly affected
by meeting lower standards...” This observation does not support the necessity of a
lower standard. EPA’s own modeling shows either adverse or little to no public health
benefit from lowering the current standard, therefore TCEQ urges EPA to retain the
existing standard.

Comments on HDDM

General comment: The TCEQ appreciates EPA’s efforts to improve the science used to
quantify the effects of modifying the 2008 ozone NAAQS, specifically the replacement of
the quadratic rollback with a model-based approach that more realistically portrays the
anticipated resulting ozone concentrations, use of the Higher-order Direct Decoupled
Method (HDDM). However, we have several specific comments on the analyses
presented in the Appendices to Chapter 4:

The 2008 National Emissions Inventory (NEI) has been shown to have NO. biases in
Texas and other states, perhaps due to non-road, area, and off-road sources.
Researchers have found the 2011 NEI to have improved estimates. Back-casting to 2007
from 2011 may yield model performance improvements and higher confidence in the
modeled sensitivities.

The reason for choosing a different Goddard Earth Observation System model with
chemistry (GEOS-Chem) run for initial model conditions from that used for model
boundary conditions was not documented.

The biogenic emission model used in the modeling analysis, Biogenic Emissions
Inventory System (BEIS), does not appear to have been updated for some time. The EPA
web pages for BEIS do not exist (links broken). The recently updated Model of
Emissions of Gases and Aerosols from Nature (MEGAN) is more up-to-date and
represents the current state-of-the-science.

The modeling shows higher mean normalized bias on both the East and West coasts of
the U.S. (Northeast, Florida, Texas, California), which may be attributable to marine-
influenced meteorology not captured by the model’s relatively coarse resolution of 12
Km. To properly assess the effects of a new ozone standard in these regions, high
resolution simulation (4 km or smaller) is necessary.

Treating emission reductions uniformly across all sectors and geographic areas is clearly
unrealistic. Predicting the reductions which would actually be implemented to reach a
new standard is obviously not possible, but some assessment of the uncertainties
imparted through this approach should be undertaken.



The TCEQ’s experience has been that reducing both NOx and VOC emissions in
Houston has proven extremely effective in reducing both modeled and ambient ozone
levels. However, the results of EPA’s analysis wherein both NOx and VOC emissions
were reduced simultaneously seem contradictory, because for many cities including
Houston it appears that reducing both pollutants simultaneously would be less effective
than reducing NOx alone. This implies that should an area reduce NOx emissions
substantially, then increasing VOC emissions would be beneficial! While this might be
true under very limited, specific chemical regimes, it is difficult to believe that this
phenomenon would be as widespread as EPA’s modeling indicates, and might be
indicative of some underlying errors in the model formulation. Before we can have
confidence in EPA’s modeling analysis, EPA must explain these anomalous results.

Specific Comments
e P5-22 graphs should have the same scale
o P6-26, lines 7-8- please clarify what is meant here.
e P7-19, line 12 is missing a reference.
e Include confidence intervals in all Chapter 7 figures and tables.

¢ Figs7-2 and 7-3 “total” columns for alternate standards should be re-labeled
“total change” or something similar. As is, seems to imply that the 683 deaths for
Houston would be reduced to 5 for the alternate standard of 70 ppb.

o Totals different for Table 7-7 versus Figures 7-2 and 77-3. For instance, for
Houston, Figure 7-3 lists a total incidence of 683 whereas Table 7-7 lists 680 for
2007.

o Clarity needed on p9-35 Li7-9. Which metrics are referred to by “those metrics
incorporate thresholds” and is this correct, because EPA previously stated that a
concentration threshold was not utilized, despite evidence for a such a threshold
by McDonnell et al 2012.

e P9-46 line 4, please expand on “...there may be some reduction in the magnitude
of the risk decrease...” this passage is unclear and hard to follow.
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